Despite the large and expanding literature on pro-poor growth, quantitative studies identifying potential determinants of pro-poor growth remain scarce. This paper addresses this lacuna in the literature for the case of the Philippines. The main driver of rural poverty reduction has shifted from agricultural to non-agricultural growth in the Philippines, but agricultural investments can be still effective in areas with underdeveloped infrastructure. Non-agricultural income growth, on the other hand, can be made more pro-poor by reducing child mortality, facilitating international labor migration, investing in roads, and reducing income inequality.
Introduction
This paper addresses two questions: (1) is agricultural or non-agricultural growth more pro-poor or, more generally, does the sectoral composition of growth matter for rural poverty reduction, and (2) why is growth more pro-poor in some economies than others? Although neither question is new, quantitative explorations of the potential determinants of making growth more pro-poor have been scarce. On the first question, recent crosscountry studies have documented that the relative importance of non-agricultural growth tends to grow (whereas that of agricultural growth tend to decline) over the course of development (Christiaensen, Demery, and Kuhl 2011) . Empirical evidence from individual country studies suggests that the matter is not quite that simple, however. For example, whereas both China and India were low-income countries, Ravallion and Chen (2007) find that agricultural growth was the only driver of rural poverty reduction in China, but Ravallion and Datt (2002) find in India that both service and agricultural sector growth were similarly pro-poor, suggesting that further accumulation of careful country studies is warranted. Apart from empirical studies, a notable insight emerging from the theoretical literature is that the relative importance of agricultural and non-agricultural growth in poverty reduction may critically depend on the openness of the economy (Eswaran and Kotwal 1993) . This latter proposition, however, has not been tested empirically to our knowledge. Our paper addresses this lacuna in the literature.
There has been a rapid accumulation of the literature on pro-poor growth in recent years. Alternative definitions of "pro-poor growth" corresponding to different purposes have been clarified, and empirical characterizations of growth and poverty episodes have made substantial progress (Kakwani and Son 2006) . Significant progress has also been made in the attempts to identify policies leading to pro-poor growth through international comparative studies and country-level case studies (World Bank 2005; Besley Burgess, and Esteve-Volart 2006) . With a few exceptions, however, there have been relatively few rigorous quantitative analyses addressing this question. A major advantage of such studies is that the relative importance among alternative sources (correlates) of pro-poor growth can be quantified and compared; Ravallion and Datt (2002) find, for example, that among the significant correlates of pro-poor growth in India during 1960-90, literacy had the dominant influence. Our paper complements the existing literature on pro-poor growth by conducting an econometric analysis to identify, quantitatively, the determinants of propoor growth in the Philippines.
In sharp contrast with China and India, the Philippines stands out in Asia in terms of its sluggish record in poverty reduction (Balisacan and Fuwa 2004) , and thus finding answers to our two questions based on empirical evidence should be a high priority for policy makers. Furthermore, the use of sub-national data arguably has advantages over cross-country studies, both quantitative and case studies, including (much) better comparability of income and other data and less bias arising from heterogeneity that is hard to quantify or measure (institution, history, culture, etc.) .
We find that the growth elasticity of poverty reduction is significantly larger with respect to non-agricultural growth than agricultural growth in the Philippines. We further find, however, that the relative importance of agricultural growth in poverty reduction critically depends on the openness of the economy (via road networks), in line with a key theoretical prediction regarding the role of agriculture in development (Matsuyama 1992; Eswaran and Kotwal 1993) . Our search for potential determinants of pro-poor growth reveals that higher non-agricultural growth elasticity is significantly associated with lower (initial) child mortality, a larger share of international labor migration, higher road density, and lower income inequality, and higher agricultural growth elasticity is significantly associated with higher irrigation potential. In terms of the quantitative importance of the impact on growth elasticity, however, none of the factors is particularly dominant.
The rest of the paper is organized as follows. The next section briefly reviews the relevant literature. Section 3 discusses the data set and then addresses the issue: To what extent does agricultural growth still hold key to rural poverty reduction? Section 4 attempts to identify significant correlates of sectoral growth elasticity of poverty reduction. Section 5 discusses potential policy implications focusing on sectoral growth strategies and investment priorities.
1 Section 6 concludes.
Identifying knowledge gaps in the literature

Role of agriculture in poverty reduction
Despite the long-standing debate on the "roles of agriculture" (e.g., Johnston and Mellor 1961) , the emergence of rigorous empirical evidence on the relative importance of agricultural and non-agricultural sector growth in poverty reduction is relatively more recent because of the scarcity of appropriate data (Ravallion and Datt 1996; Foster and Rosenzweig 2008; Dercon 2009 ). Cross-country studies suggest that the pro-poor nature of agricultural growth (relative to that of nonagricultural growth) is likely to diminish as a country grows richer (Bravo-Ortega and Lederman 2005; Ligon and Sadoulet 2007; Christiaensen, Demery, and Kuhl 2011) , althogh Loayza and Raddatz (2010) argue that it is the labor intensity of the growing sector, rather than the economic sector (such as, agricultural or non-agricultural) per se, that matters.
2
1 As a referee has pointed out during the review process, we should acknowledge that we are not taking into account any political economy aspect in our discussion of policy implications, nor do we discuss some potentially important policy distortions that may also be important when policy makers develop a strategy for poverty reduction.
2 Structural transformation during the process of development from mainly agricultural to nonagricultural economy has two distinctive aspects, sectoral shares of outputs and sectoral allocation of labor. Ideally, both of the aspects should be analyzed in a unified theoretical framework (which focuses on general equilibrium features of the both aspects), as proposed, for example, by Foster and Rosenzweig (2008) . Appropriate data to carry out such analyses empirically, however, are often hard to come by, as also noted by Foster and Rosenzweig (2008, 3054) . Our attempt in this paper is somewhat less ambitious and focuses on the output side of structural transformation by following the empirical strategies used by Christiaensen et al. (2011) , in cross-country contexts, as
Country-level studies reveal a more complex pattern in the relationship between sectoral composition of growth and rural poverty reduction. Ravallion and Chen (2007) find, for example, that in China agricultural growth was the main driver of rural poverty reduction (and non-agricultural growth contributed little) during the period 1980-2000. In contrast, Ravallion and Datt (1996) find in India that both primary and tertiary sector growth had equally significant impacts on rural poverty reduction. Studies focusing on Southeast Asia tend to find that rural poverty reduction has been driven mainly by non-agricultural growth (McCulloch, Weisbrod, and Timmer 2007) . The issue of whether and to what extent agricultural growth is a necessary condition for rural poverty reduction at the local level, therefore, is an open question and is likely to be country-(or location-) specific.
Furthermore, there exists a distinct theoretical literature suggesting that the relative role of agricultural and non-agricultural growth in poverty reduction may crucially depend on the degree of openness of the economy. The Eswaran and Kotwal (1993) model demonstrates, for example, that growth in agricultural productivity is a necessary condition for poverty reduction, and that productivity growth in the non-agricultural sector has no impact on poverty under a closed economy regime. The same model also shows that productivity growth in both the agricultural and non-agricultural sectors can contribute to poverty reduction (as far as such productivity growth is faster than the productivity growth in its trading partners) under an open economy regime. Matsuyama (1992) demonstrates that the positive effects of agricultural productivity growth on industrialization depend on the assumption of a closed economy. Applied to sub-national level contexts, these theoretical results imply that increased flows of goods and services across regions, through better infrastructure, could weaken the notion that agricultural growth is a necessary condition for rural poverty reduction. This theoretical implication has rarely been tested empirically-none, to our knowledge. We do so in our empirical analysis.
Pro-poor growth
There has been rapid accumulation of the literature on pro-poor growth in the past decade, although similar ideas date back, at least, to Chenery et al. (1977) and Adelman (1979) . Substantial progress has been made in clarifying alternative definitions of pro-poor growth and in measuring and describing actual growth episodes as being pro-poor or not (Ravallion and Chen 2003; Kakwani and Son 2006; Klasen 2007) . Given our main objective of identifying sources of making growth more or less pro-poor, in our definition, a growth process is pro-poor "if and only if poor people benefit in absolute terms, as reflected in an appropriate measure of poverty" (Ravallion 2004, 2) . 3 The question of why a growth well as by Ravallion and Datt (2002) , Montalvo and Ravallion (2010) , and others, in single country contexts.
episode is observed to be more pro-poor in some economies than in others has also received heavy attention. Many studies focus on the extent of (initial) inequality as a major factor making growth more or less pro-poor (Bourguignon 2002) . Ravallion (1997) finds, for example, that, based on cross-country data, the estimated elasticity of poverty reduction with respect to mean income growth can vary between -1.8 and -3.3, corresponding to the level of initial income inequality as measured by a Gini coefficient of between 0.60 and 0.25.
Beyond the focus on inequality as a proximate cause of pro-poor growth, attempts have also been made to identify other causes of making growth episodes relatively more pro-poor. A major cross-country case study covering 14 countries reached broad generalization proposing a (long) list of policy interventions including the following: (broad-based) agricultural sector growth, property rights, trade liberalization, investment climate, secondary education, labor market regulations and infrastructure (World Bank 2005) . On the other hand, an econometric study by Kraay (2006) based on cross-country data finds that none of the candidate variables of the sources of pro-poor growth is robustly correlated with the extent of growth episodes being more or less pro-poor. This is despite the fact that both studies cover similar data periods (mainly the 1990s) and many (if not all) of the candidate variables included in Kraay's analysis correspond to those policy interventions identified by World Bank, leading Kraay to conclude that "cross-country evidence is unlikely to be very informative about the policies and institutions that are likely to lead to poverty-reducing patterns of growth" (Kraay 2006, 200) . 4 In fact, there are well-recognized limitations in cross-country studies, either quantitative or comparative case study types. Whereas comparison across countries is potentially difficult due to the diversity in historical contexts, cultural norms, and so on, sub-national-level studies limit such diversity, thereby allowing the researcher to focus on specifically defined variations such as the extent of competitiveness among political actors (Balisacan and Fuwa 2004) . Although panel data analyses can control unobserved time invariant heterogeneity across countries, it tends to be harder to control for the effects of time-variant factors that are unobservable.
Accumulation of within-country studies provides an alternative route to identifying sources of pro-poor growth, but quantitative studies with the intention of identifying sources of pro-poor growth have been relatively rare. A major advantage of such concept. Based on Kakwani and Son (3), a "general" definition of pro-poor growth includes a situation where the poor receive proportionally less benefits from growth than the non-poor, and a "strict" definition of pro-poor growth requires that a growth episode be accompanied by a reduction in income inequality. studies is that they can quantify the relative magnitudes of potential correlates of propoor growth. Ravallion and Datt (2002) , for example, find that among the significant correlates of pro-poor growth in India, literacy is dominant. 5 This study applies a similar approach to provincial panel data in the Philippines.
Philippine context
In contrast with the rapid poverty reduction found in neighboring Asian countries for the past few decades, the slow progress in the Philippines stands out (Balisacan and Fuwa 2007) . Poverty incidence declined from 31 to 12 percent in the East Asian region during 1990-2000, but only modestly (from 34 to 28 percent) in the Philippines. Recent empirical work shows that the slow pace of poverty reduction has been due to both slow mean income growth and low responsiveness of poverty reduction to growth. The estimated growth elasticity of poverty reduction in the Philippines ranges between 1.4 and 1.6 (Balisacan and Fuwa 2004) , whereas similar estimates for developing countries as a whole fall in the neighborhood of 2.5 (Ravallion 2001) and those for Asian neighbors are even higher, with growth elasticity estimates for Thailand, Indonesia and China at 3.5, 3.0, and 2.9, respectively (Cline 2004) .
Obvious questions that arise are: Why is the growth elasticity of poverty reduction in the Philippines so low, and how can more pro-poor growth be promoted, especially in the (increasingly important) non-agricultural sector? What factors can explain the variations in the growth elasticity with respect to non-farm growth? This paper addresses those issues.
3. Is agricultural growth still the key to rural poverty reduction in the Philippines?
Provincial panel data
Our main data source for the evolution of poverty in the Philippines comes from the Family Income and Expenditure Surveys (FIES), conducted every three years. FIES contains both total household incomes by sources as well as total household consumption expenditures. In order to analyze poverty dynamics covering the entire country, in the analysis that follows, household level data are aggregated into the provincial level (73 provinces, excluding Metro Manila) to form a panel with observation points every three years (i.e., 1991, 1994, 1997, 2000, 2003, and 2006) . 6 For each household, reported incomes from different sources are aggregated into agricultural and non-agricultural incomes. Those incomes from agricultural and non-agricultural sources are then aggregated into provincial averages, which constitute the unit of analysis. Provincial income and consumption expenditure data are then deflated using provincial cost of living indexes. Table 1 classifies the 73 provinces in terms of the change in poverty incidence and the change in the share of agricultural incomes between 1991 and 2006. During this period, poverty incidence declined in 62 out of 73 provinces. In most (58) of the 62 provinces where poverty incidence fell, non-agricultural incomes grew faster than did agricultural incomes. Similar (though somewhat less dramatic) conclusions can be seen in Table 2 , which uses the three-year intervals of the FIES survey data. The headcount poverty ratio declined in a majority of the provincial three-year growth spells (221 out of 365 provincegrowth spells). The most common pattern, again, is the growth spell with poverty reduction and with faster growth in non-agricultural (than agricultural) incomes. The ratio of the frequency of non-agricultural-growth led poverty reduction to that of agriculturalgrowth led poverty reduction is now roughly 2 to 1 (149 to 72), rather than 58 to 4 as in Table 1 .
Estimating sectoral growth elasticity of poverty reduction
By replicating earlier studies, we first confirm the relatively small growth elasticity of poverty reduction found in the Philippines based on the provincial panel data. We estimate the regression equation:
where P it is poverty incidence in province i and year t, Y it is per-capita income in province i and year t, η i is the time-invariant, province specific effect, D t is a year dummy, and ε it is a random error term. Equation (1) yields a growth elasticity (β) of −1.416 (t-ratio = 13.40) and −1.026 (t-ratio = 11.37) using the mean income variable (Y it ) as measured by per capita household consumption expenditures and per capita household incomes, respectively. 7 The consumption-based elasticity (−1.4) is the same as an earlier estimate using an earlier data period during 1988-97 (Balisacan and Fuwa 2004) and is well below the estimated elasticities found in neighboring countries in Asia. We further estimate sectoral income growth elasticities of poverty reduction, by applying the basic framework used by Ravallion and Datt (1996) and Christiaensen, Demery, and Kuhl (2011) and by comparing the responsiveness of poverty incidence to income growth by different sectors.
where Y k,it is per-capita income from sector k in province i and year t and s k,it is the share in the total per capita income of the income from sector k in province i and year t. π k 's are the key parameters to be estimated. We should note that whereas the π coefficients in those equations in Ravallion and Datt (1996) measure the change in the rate of poverty reduction corresponding to a one percentage growth in income from particular sectors/sources with the sectoral income shares controlled, the estimated "growth elasticity" reported here is defined as the marginal effects of sectoral income growth multiplied by the income share. 8 The π coefficients can be seen as representing a "fair" comparison of the marginal impacts of a unit change in growth rate among sectors (Christiaensen, Demery, and Kuhl 2011) . If the cost of raising the growth rate of a sector by 1 percent (say) is the same regardless of the size of the sectoral income shares, however, then investing in the sector with a higher "elasticity" (rather than a higher "π ") could make more sense, which would result in larger impacts on poverty.
The relative magnitudes of the π k coefficients (as defined in Ravallion and Datt 1996) as well as the (unconditional) growth elasticity, between agricultural versus non-agricultural sector growth, are shown in Table 3 . By disaggregating income between agricultural and non-agricultural sources, we find that the π k coefficient is somewhat higher for agricultural income (−0.98) than for non-agricultural income (−0.86). Although the difference between the two elasticity figures is statistically significant, the difference in magnitude 7 Alternative estimates by regressing the change in poverty on the change in mean income with province fixed effects and year dummies (i.e., LnP it = α + β Ln (Y it ) + η i + ρ t + ε it ) yield very similar results; growth elasticities using per capita consumption and per capita income on the right hand side are −1.396 (t-ratio = 12.51) and −0.978 (t-ratio = 9.84), respectively. Ravallion and Datt (1996) , namely, the change in the rate of poverty reduction corresponding to a percentage increase in the sectoral income growth after controlling for the sectoral income share.
2 Those correspond to the "growth elasticity" as defined in Ravallion and Datt (1996) , namely, π k * s k : the (unconditional on the income shares) change in the rate of poverty reduction corresponding to a percentage increase in the sectoral income growth.
appears to be relatively small. 9 We can disaggregate the non-agricultural income sources further among industrial sector, service sector, unearned incomes, and remittance incomes (coming from abroad), and estimate the following regression equation:
The estimated π k coefficients are surprisingly similar across all the income sources, once the differential income shares are controlled for (Table 3 , top five rows in column 2). In contrast with similar analyses in India or China, the sectoral composition of income growth does not have a strong influence on the extent to which the poor benefit from mean income growth in the Philippines. 10 Because the share of agricultural incomes tends to be smaller than that of non-agricultural incomes, however, the unconditional (on income shares) growth elasticity of poverty reduction (i.e., π k multiplied by the income share) is significantly larger for non-agricultural growth than for agricultural income growth. 11 The general conclusions based on nationally representative data are thus consistent with those based on a small number of villages in Luzon and Panay (Estudillo, Sawada, and Otsuka 2006; Fuwa 2007 ).
In search of potential determinants of making growth more pro-poor in the Philippines
We have found so far that non-agricultural growth has increasingly become the main driver of poverty reduction (in the sense of non-agricultural income growth having larger marginal impacts on poverty incidence) in the Philippines, raising two policy questions that are critical in forming a development strategy: (1) what are the potential determinants of making non-agricultural growth (which has increasingly become the main driver of rural poverty reduction) more pro-poor?; (2) to the extent that there is still a role for agricultural development to play in accelerating rural poverty reduction, where should the geographical and policy focus be in targeting agricultural investments? This section addresses the first question and the next section addresses the second.
The empirical specification
We follow the empirical framework developed by Ravallion and Datt (2002) for India, where potential determinants of pro-poor growth can be explored by searching for multiplicative correlates of sectoral growth elasticity. Under the framework, the province-level poverty incidence is regressed on a combination of time-varying variables and the interaction between those variables and the "initial conditions" around the time of the starting point of the panel observations. The time-dependent determinants of poverty reduction consist of agricultural productivity growth and non-farm sector growth. The set of potential determinants of sectoral growth elasticity of poverty reduction consists of the initial stock of infrastructure, human capital (education, health and demography), and the extent of initial inequality.
We estimate the following equation by using the provincial panel data:
where P it is (as before) poverty incidence of province i in year t; 13 the time-varying determinants of provincial poverty consist of agricultural productivity (AGP; measured by the real agricultural income based on FIES income data, aggregated at the provincial level and divided by the area of total disposable and alienable land in the province in hectare) and non-agricultural productivity (NFP; measured by the real non-agricultural income per capita based on FIES income data aggregated at the provincial average). Those time-varying determinants of provincial poverty are also interacted with a set of initial conditions X ki of province i in (or around) year 1991. A time trend (t) and time-invariant province-level effects (η i ) are added as additional determinants of provincial poverty.
As a part of our empirical analysis, a test of theoretical insights in the literature is conducted by examining the effects of initial infrastructure, especially road density, on the relative magnitudes of agricultural and non-agricultural growth elasticities. The theoretical models by Ewaran and Kotwal (1993) and Matsuyama (1992) predict that the relative magnitude of agricultural (non-agricultural) growth elasticity is likely to be larger (smaller) in provinces where initial road infrastructure is relatively less (more) developed and thus provincial economies look relatively more like closed (open) economies.
Our selection of additional variables representing initial conditions builds on the empirical findings in India by Ravallion and Datt (2002) but the list is expanded to account for 12 Ravallion and Datt (2002) additionally include public investments (measured by real state development expenditure per capita) as a time-dependent determinant of state-level poverty. Our preliminary analysis using (time-varying) provincial public expenditure (available only for the period 1991-2000) revealed that the variable is not statistically significant. As a result, government expenditure is excluded from our empirical specifications. Furthermore, whereas Ravallion and Datt's (2002) original specification includes both time trend (t) and inflation rate (INF it ), in our data set, those two variables have been found to be highly correlated (with a correlation coefficient of 0.909). When both variables are entered in regressions, the coefficient of neither variable is statistically significant. As a result, only the time trend is retained in the analysis.
13 In addition to head count poverty ratios, we also used poverty gap and squared poverty gap indices as alternative poverty measures. The results are presented in Appendix Tables A.2 and A.3 and are briefly summarized in a subsequent footnote.
some additional development features specific to the Philippines, such as the prevalence of international labor migration and of "political dynasty." In addition to the initial level of infrastructure, additional potential correlates of sectoral growth elasticities consist of human capital, agricultural productivity potentials, and initial inequality measures. Specific measures of initial conditions are included in the following analysis.
14 Infrastructure development: (1) Road density (quality-adjusted road density, as measured by the ratio of concrete and asphalt roads to total land area of the province); (2) Irrigation development (proportion of irrigated farm area to total farm area); (3) Electrification (proportion of households with access to electricity); (4) Household water access (proportion of households with access to potable water). (2) Malnutrition rate (proportion of malnourished 0-to 6-year-old children being of underweight using weight-for-age as indicator); (3) Mortality rate: mortality rate per 1,000 of 0-to 5-year old children in the province; (4) OFWs (proportion of "overseas Filipino workers" (labor migrants) to total population).
Agricultural productivity potential: (1) Potential "irrigable" area based on the 3-percent slope criteria as the share of the total alienable and disposable land-an area is assumed to be potentially irrigable if its slope is 3 percent or less; (2) The initial level of agricultural productivity measured by the rice yields per hectare.
Measures of initial inequality:
(1) Gini coefficient of household income distribution; (2) Urban rural disparity (ratio of mean consumption expenditure in urban to rural population).
Political characteristics:
(1) Political "dynasty" (proportion of local officials related to each other either by blood or affinity with respect to the total number of elective positions); (2) President's party (dummy variable of political affiliation equal to one if governor of the province is in the same political party as the president); (3) Molo Islamic Liberation Front (MILF; number of MILF militants in the province).
Starting with this extensive list of variables, in a manner similar to Ravallion and Datt (2002) , equation (4) was estimated using alternative measures representing the initial condition variables, and the interaction terms that are not statistically significant are subsequently dropped to arrive at more parsimonious specifications. Table 4 reports select results from the analysis, containing a longer version of the model (containing many variables that are insignificant) (column (1)), and our relatively parsimonious preferred models (column (2)). Although the interaction term between agricultural income and the dynasty variable is found to be statistically significant in the long specification (column (1)), this significance is not robust (column (3)), and so it is excluded in the preferred model. Based on the preferred specification, the negative and significant coefficient of the time trend (year) suggests that there was a downward trend in poverty incidence, common across provinces-that is independent of income growth during the period 1991 to 2006-as was in India during 1960-94. Similar also to the findings by Ravallion and Datt (2002) , that the growth elasticity of poverty reduction with respect to agricultural growth does not vary among states in India, most of the interaction terms between the real agricultural income per hectare and initial condition variables appear to be not statistically significantly associated with provincial poverty incidence. A major exception, however, is the irrigability of land. We find that the agricultural growth elasticity is significantly higher in the provinces with a comparative advantage in agricultural production in terms of their topography. Because the irrigability measure is a physical characteristic that is exogenous to poverty incidence, there is no room for ambiguity in terms of the direction of causality.
Estimation results
On the other hand, the variations across provinces in the non-agricultural growth elasticity of poverty reduction are significantly associated with the initial conditions in terms of human capital endowments (measured by child malnutrition rate and by the stock of OFWs), infrastructure development (measured by road density), and intra-provincial income inequality (measured by the Gini coefficient).
Consistent with the theoretical prediction that the relative importance of agricultural growth as a source of rural poverty reduction is more pronounced in closed economy settings and that non-agricultural growth becomes relatively more important in open economy settings (with better developed roads, for example), we find that access to better road infrastructure is significantly associated with a higher growth elasticity with respect to non-agricultural growth. In addition, the poor tend to be relatively more constrained in their access to infrastructure and markets, and thus the poor could gain relatively more from relaxing such constraints than the non-poor (Ravallion and Datt 2002, 385) . Better infrastructure could also increase the rates of returns to investment, which, in turn, could increase employment opportunities, indirectly benefiting the poor (Ravallion and Datt 1996, 19) . Our results are consistent with those possibilities as well.
Greater initial inequality in the distribution of income is likely to hamper the pro-poor nature of subsequent growth for a number of reasons. Although a number of studies, both at the cross-country and sub-national levels, have found negative impacts of initial inequality on subsequent growth rates, our results suggest that initial inequality in per capita income could additionally make the subsequent growth elasticity smaller, a finding consistent with recent studies on India and China (Ravallion and Datt 2002; Ravaillion and Chen 2007) . The Gini coefficient for incomes can be thought of as a product of various dimensions of inequality (Ravallion and Datt 2002, 384) . In an economy where income inequality is persistently low, one would expect that the poor tend to obtain a higher share of the gains from income growth than in an economy with high-income inequality. The relatively high elasticity of poverty reduction with respect to agricultural growth in China, for example, is in part due to the relatively low inequality in land distribution (Ravallion and Chen 2007) . Ravallion and Datt (2002) similarly find that greater inequality in land distribution is significantly associated with smaller impact of non-agricultural growth on poverty in India. 15 In the Philippine context, earlier micro-level studies (e.g., Hayami and Kikuchi 2000) suggest that the geographically limited (mostly limited to central Luzon) but successful implementation of land reform during the Marcos presidency in the early 1970s likely had similar positive impacts on the effectiveness of non-farm 15 Arguably, initial inequality in land ownership, rather than in income, could be a more preferable determinant (Deininger and Squire 1998) . Although data on inequality in land ownership are not available in the Philippines, we examined the effects of initial inequality in operated farms (rather than owned land) by replacing the Gini coefficient in income inequality with the Gini coefficient in operated farms; the coefficient was, however, not statistically significant. One possible reason is that, due to the implementation of the land reform program by President Ferdinand Marcos dating back to the late 1960s (which prohibited the sale of land covered under the program), land markets had become largely inactive. Inactive land markets, in turn, likely kept the poor land reform beneficiaries from expanding access to credit (by using land as collateral), thereby severely hampering the direct link between the redistribution of farmland and poverty reduction.
sector growth in reducing rural poverty. Our results, although documenting a different time period, are consistent with this literature.
In addition, inequality in human capital among the population can be seen as an important dimension of inequality. We find that better initial human capital endowments, as measured by lower rates of child malnutrition, enhance the pro-poor nature of nonagricultural growth. Ravallion and Datt (2002) find in India that higher literacy has similar effects; in our data set, however, the effects of schooling or literacy are found to be insignificant. Our results thus appear to imply that among potential areas for additional human capital investments, reducing malnutrition should arguably command higher priority than other aspects of human capital development in the case of the Philippines.
A distinctively Philippine phenomenon that emerges in our analysis is the role played by the OFWs. A larger initial stock of OFWs (as the share of total population) tends to enhance the pro-poor nature of subsequent non-agricultural sector growth. Micro-level studies have documented that remittances from OFWs have been invested in small scale businesses, such as "sari-sari stores" (local convenience stores), "tricycles" (local public transport using a motorcycle with a side car with the capacity of 4-5 people), and money lending businesses, which may potentially relax credit constraints among the rural poor, as well as in education (Banzon-Baustista 1989; Fuwa and Anderson 2006) . Although government policies supporting international labor migration have often drawn controversies in the Philippines, our finding implies that OFWs should not be discouraged if accelerating rural poverty reduction is of high priority.
Many of the recent studies based on small-scale household panel data, despite highlighting the increasing importance of non-agricultural income growth in rural poverty reduction, have also emphasized the critical role played by the spread of modern rice varieties (the Green Revolution) through the 1970s, leading to a rapid increase in farm incomes, part of which was invested in children's education (Hayami and Kikuchi 2000; Estudillo, Sawada, and Otsuka 2006) . Although we would expect the effects of technological change in agriculture on sectoral growth elasticity are likely to be captured, at least partially, by the irrigability variable, it is worthwhile to investigate how the Green Revolution, through the initial (as of 1991) level of rice yields, may have affected agricultural and non-agricultural growth elasticity of poverty reduction. The fourth column of Table 4 reports the result with our preferred specification with the initial level of rice yield added as a possible correlate of sectoral growth elasticities; we find that the initial rice yield is a significant correlate of agricultural growth elasticity of poverty reduction, and the effect of irrigation potential on the agricultural elasticity now becomes smaller (by nearly a half) and insignificant. In the specification reported in the final column of Table 4 , the interaction term between agricultural income and the irrigation potential is dropped; the effects of initial rice yields on both agricultural and non-agricultural growth elasticity increase slightly and the latter is now marginally significant (p = 0.11), but the impact on the elasticity is larger on agricultural growth than on non-agricultural growth. It appears that higher productivity in agriculture allows the poor to better benefit from subsequent income growth both from agricultural and non-agricultural sources, but that the extent of higher agricultural productivity making (subsequent) growth pro-poor is greater for agricultural income than for non-agricultural income. To the extent that there is room for improving agricultural productivity in areas that are relatively remote but favorable to agriculture, focusing agricultural investments in such areas would likely yield high payoffs in terms of reducing rural poverty.
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Based on the estimated regression coefficients, it is possible to quantify the relative importance of the impact of different initial conditions on the elasticity of subsequent growth in agricultural or non-agricultural sector. We find, based on the preferred model (column (2) of Table 4 ), that the change in the non-farm growth elasticity of poverty in response to one standard deviation change in the initial share of OFW is 0.22. The corresponding changes in the growth elasticity in response to a standard deviation change in the other initial conditions (i.e., malnutrition, road density, income inequality, and irrigation potential) fall in the range between 0.10 (income inequality) and 0.15 (irrigation potential). We can conclude that, although the share of overseas workers has a larger impact, the relative importance of the potential determinants appears to be quite similar, and none of them appears to play a dominant role. This is in contrast with the Indian case found by Ravallion and Datt (2002) , where literacy plays a dominant role in explaining differential non-farm growth elasticity across states.
How should an agricultural investment strategy be targeted?
In light of the empirical evidence on the shift from agricultural to non-agricultural income growth as the main driver of poverty reduction (in the sense of having larger growth elasticity of poverty reduction), another crucial policy question is: To the extent that there is still a role to play for agricultural development, where should the geographical and policy focus be in targeting agricultural investments in accelerating rural poverty reduction? The empirical results reported in the previous section provide some initial clues. We find that the irrigability index (measuring comparative advantage in agriculture) is positively and significantly associated with agricultural growth elasticity of poverty reduction. We also find that better access to road infrastructure enhances the poverty reduction impact of 16 As an additional robustness check, we conducted the same analysis by replacing the left-hand-side variable of equation (4) by alternative poverty measures (i.e., poverty gap and squared poverty gap measures). The results are reported in appendix tables (A.2 and A.3), and, as we can see, most of the qualitative results are invariant. Based on our 'preferred' specification (column (2)), the coefficients for the initial road and irrigation are only marginally significant when the squared poverty gap is used. non-agricultural growth, relative to that of agricultural growth, suggesting that access to better road infrastructure facilitates the shift from agricultural to non-agricultural growth as the main driver of rural poverty reduction.
Based on these findings, an initial and crude attempt has been made toward geographical targeting of agricultural development in the Philippines by classifying the 77 provinces into nine (3 × 3) categories according to those two aspects of provincial characteristics that have been identified as important determinants of the relative importance of agricultural versus non-agricultural growth as the driver of rural poverty reduction. Along one dimension (urbanization), provinces are classified into three types by the degree of urbanization (rural, peri-urban, and urban 17 ) , and along the other dimension (irrigability), provinces are classified into three types by the degree of comparative advantage in agriculture (low, medium, and high). Table 5 presents a 3 × 3 matrix summarizing a few key characteristics of the provinces in each type, and the list of provinces belonging to each type is found in Appendix Table A .4. We can make three observations based on Table 5 . First, as expected, high levels of urbanization are associated with low levels of poverty and low dependence of households on agricultural sources of incomes, even in areas with high potential for agricultural development. For the 35 provinces characterized by mid to high levels of urbanization, agricultural development may not be as powerful a stimulus to rural poverty reduction as non-farm development. Second, the potential for agricultural development as a pathway out of poverty appears to be relatively higher in 33 highly rural provinces with mid to high irrigation potential where poverty incidence is higher (the bottom two rows in the first column). Accounting for roughly one-third of the population, these provinces represent about 44 percent of the poor in 2000. Third, of the 44 highly rural provinces, 11 have low potential for agricultural development owing to poor quality of agricultural land endowment. For these provinces, arguably the optimal pathway out of rural poverty may have to leave out of rural areas altogether.
Our analysis suggests that prime candidates for targeting investments in agricultural development can be found in the category of low urbanization and high agricultural potential (left-bottom cell). Among those provinces, on average, the relative share of agricultural income is still comparatively high, and the incidence of poverty is by far the highest. 
Conclusions
Although much has been written on pro-poor growth in recent years, quantitative studies identifying potential determinants of pro-poor growth have been relatively rare. The Philippines has been known as an outlier in Asia as a country with not only slower growth but also a lower growth elasticity of poverty reduction. This study is intended as a first step toward exploring policy levers to change that situation.
We find that the growth elasticity of poverty reduction is significantly larger with respect to non-agricultural growth than agricultural growth in the Philippines. We further find, however, that the relative importance of agricultural growth in poverty reduction critically depends on the openness of the provincial economy, proxied by better road infrastructure, in line with a theoretical prediction regarding the role of agriculture in poverty reduction (Eswaran and Kotwal 1993) . This suggests that agricultural investments should be targeted to the areas with relatively underdeveloped infrastructure but with a comparative advantage in agriculture.
Our search for potential determinants of pro-poor growth in the Philippine context reveals that a higher non-agricultural growth elasticity is significantly associated with lower (initial) child mortality, a larger share of international labor migration, higher road density, and lower income inequality, and a higher agricultural growth elasticity is significantly associated with higher irrigation potential. In terms of the quantitative importance of the impact on the growth elasticity, we find that, although the impact of the initial share of OFW appears to be relatively large, none of the initial conditions is particularly dominant.
To the extent that the focus on agricultural development should be targeted to the area where agricultural growth elasticity is relatively higher, our empirical results suggest that such a focus should be placed on the areas where the land topography is consistent with comparative advantage in agricultural production but where transport infrastructure is relatively underdeveloped. By building on our empirical results, we have also made a crude initial attempt toward developing a typology of provinces based on the degree of urbanization and of agricultural potentials. Although crude, such an exercise can identify prime candidates for targeting investments in agricultural development by focusing on the areas with low urbanization but with high agricultural potentials. Such areas are found to have relatively high shares of agricultural incomes and highest incidence of poverty. 
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